Abstract
Results
The response rates for the first and second rounds were 90.9% (n=30) and 86.7% (n=26), respectively. Three new indicators were suggested in the first round. 55 indicators were included in the second round after modified. 45 (81.8%) indicators achieved on the level of consensus, all of which had an inter-quartile range of 1 or below. The final set included 4 domains and 45 indicators which were well accepted and understandable by CHB patients.
Conclusion
This Delphi study produced a set of 45 self-management indicators for CHB patients on antiviral therapy in China. These indicators could be used to measure and monitor the patients' self-management performance, with the goal of improving the quality of life in this population.
Introduction
Hepatitis B virus (HBV) infection is a major global health concern. Worldwide, two billion people are currently infected with HBV, and among them 360 million are chronically infected [1] . Chronic hepatitis B (CHB) is a potentially severe form of liver disease that often progresses to cirrhosis and hepatocellular carcinoma (HCC) [2] . The primary aim of CHB treatment is to permanently suppress HBV replication to reduce the risk of development of cirrhosis, fibrosis and HCC [3, 4] . There are currently two major classes of antiviral agents approved for the treatment of CHB: immunomodulatory agents (including conventional and pegylated interferonalpha) and oral nucleotide/nucleoside analogues (NAs) [5] . However, these antiviral treatments are rarely to achieve sustained off-treatment responses [6] . As such, patients require long term, potentially lifelong therapy to derive continued clinical benefits [7] .
Treatment recommendations for CHB patients often include medication adherence, regular follow-up visits, abstention from alcohol, and avoiding certain medications or foods [8] [9] [10] . However, many CHB patients may not have the skills or information required to adhere to these recommendations successfully [11] . As with other chronic diseases, there are behavioral, cognitive and social skills that can help patients participate more effectively in the disease management process [12] .
Self-management is a dynamic, interactive, and daily process in which individuals engage to manage a chronic illness [13] . It usually involves actively managing and monitoring symptoms, treatment adherence, healthy lifestyle choices, coping with the psychosocial sequelae of the illness, and working in partnership with health professionals. Self-management approach has been found to promote medication adherence, self-efficacy, emotional status and quality of life in many chronic diseases [14] . The concept of self-management is important for CHB patients because CHB management primarily occurs in the home environment, not clinic settings.
HBV infection is highly endemic in China. There were about 93 million HBV carriers, and among them 30 million were patients with CHB, representing a great financial burden to patients, families, and the whole country [15] . Chinese health professionals tried to use selfmanagement approach to improve the health and quality of life in patients with CHB. Developing indicators to measure and monitor the performance of self-management is becoming increasingly important for both patients and health professionals. Health professionals have developed self-management measurement for some chronic diseases, such as asthma, diabetes, hypertension and arthritis. There is no measurement for evaluating the status of patients' selfmanagement on CHB. This study aimed to use the Delphi technique to develop a set of selfmanagement indicators to be used in CHB patients on antiviral therapy in China. These indicators are designed for measuring and monitoring the patients' self-management performance to improve the effects of self-management program and then to improve the quality of life in this population.
Methods

Design
The Delphi technique was used in this study to obtain a consensus on self-management indicators for CHB patients on antiviral therapy. The Delphi technique is a methodology to obtain consensus opinions from experts on a given topic using questionnaires in a multi-stage process known as rounds [16] . According to the previous studies, two or three rounds are frequently used in the Delphi process [17] . This study involved two rounds of questionnaires to an expert panel via e-mail from May to September 2013.
A research group consisting of five researchers with backgrounds in hepatologist, infectious disease, nursing and psychology supervised and monitored the Delphi process. The group conducted the literature search, identified experts to participate the Delphi survey, prepared the questionnaire, distributed the survey, and performed data analysis.
Ethics statement
The study did not need institutional review board approval as it did not affect patient care, and the information that it generated was used for consensual self-management indicators only. All participants were presented the objectives of the Delphi study, and provided their written consent by e-mail to the research group.
Panel selection
A list of eligible experts was initially selected by the research group in order to ensure that they can represent all potential differences in background, occupational environment and clinical practices. According to selection criteria described by Tolsgaard et al. [18] , inclusion criteria of our study were that the experts: (1) had at least 10 years' working experience in CHB; (2) were regarded as leaders in the field of CHB practice; (3) were still actively practicing CHB care; (4) were from various geographic regions within China.
There is no consensus regarding the number of experts needed for Delphi studies. A panel size ranging from 20 to 50 was deemed appropriate [19] . In a preliminary recruitment round, 40 eligible experts were invited by e-mail to participate in the study. 33 experts agreed to participate.
Questionnaire preparation
For CHB, self-management refers to patients' active involvement in the daily activities they assume to control the disease and its symptoms, minimize its impact on functioning, emotions and interpersonal relationships, and cope with the disease. The Delphi questionnaire was developed by the research group. To identify potential self-management indicators, we conducted a literature search of the Medline database and China National Knowledge Infrastructure. The key words used in English and Chinese were "hepatitis B" and "self-management" or "disease management". Furthermore, we also searched the literature about self-management measurement for other chronic diseases.
21 relevant articles were identified. A list of 53 self-management indicators was compiled on the basis of nine articles [11, [20] [21] [22] [23] [24] [25] [26] [27] . Based on the three tasks of self-management by Corbin and Straus (medical management, role management and emotional management) [28] and the domains of the already published self-management scale for other chronic disease patients [20, 27, 29] , four major domains were identified. Treatment management (14 indicators) refers to medication adherence, symptom monitoring and management. Daily life management (17 indicators) refers to lifestyles that are conducive to the illness, such as diet, exercise and relax. Psychosocial coping (14 indicators) refers to coping styles to deal with the negative psychological and social impact brought by the illness. Information management (8 indicators) refers to ways to get more conducive information for disease treatment and control, such as communication with health professionals and other CHB patients.
The selection and wording of the indicators were the result of a discussion of the research group by referring to the wording of other maturity self-management scales. The draft of the indicators was pilot tested by three physicians and two registered nurses. Based on their feedback, the wording was adapted where needed.
Rounds
First round. The first round was performed from May to July 2013. The experts received the first-round questionnaire by e-mail and they were instructed to rate and score the importance of each indicator on a five-point Likert scale (1 = very unimportant, 3 = neutral and 5 = very important). They were encouraged to give free comments on each indicator and/or to propose indicators considered as important. They were also required to provide their basic demographic information and professional characteristics. Following Round 1, median with inter-quartile range (IQR) was calculated to measure the central tendency and dispersion for the ratings, respectively. The agreement of panel ratings in the top tertile (4-5) was also calculated. Additional indicators that were proposed by more than 10% of the experts were included as new indicators in the second round [18] .
Second round. The second round was performed from August to September 2013. The experts who had completed the first-round questionnaire were sent the second-round questionnaire by e-mail, with the results of the first round including the median, IQR and agreement of panel ratings for each indicator and their scores of the Round 1. Experts were instructed to rescore each indicator using the same five-point Likert scale with knowledge of what other experts had overall scored each indicator in the first round.
The final set of self-management indicators was based on consensus of the second round. There is no definite consensus criteria for the Delphi study, consensus levels used in previous Delphi studies ranged from 60% to 80% [30] . In this study a consensus was reached based on two selection criteria: a median score in the top tertile (4-5) and at least 80% of panel ratings in the top tertile (4) (5) . In addition, the top five indicators among each domain were selected as most important by analyzing the total scores of the included indicators. This procedure was performed to reveal the indicators that experts judged as priorities for CHB patients on antiviral therapy.
For both questionnaires reminders were sent in the case of non-response within three weeks. The Chinese language was used in the two rounds, but the results were subsequently translated into English.
Feasibility test
The included indicators were used to form a self-rating scale for CHB patients on antiviral therapy. By referring other maturity self-management scales, each indicator was accompanied by a five-point Likert scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always). The questionnaire was validated with a group of CHB patients from two infectious diseases units to be sure that the indicators were well understandable. Patients were eligible for the survey if they were age of 18 years or older, diagnosed with CHB, were receiving antiviral therapy and volunteered to participate in the survey. The patients self-rated these indicators based on their own situations, and were asked to assess whether the number of indicators was appropriate. The response rate, the completion rate and the average completion time were calculated to test the feasibility of the questionnaire.
Results
Of the 33 experts who agreed to participate in the study, 16 were hepatologist or infectious disease experts, and 17 were registered nurses. Among them, 30 (90.9%) completed the firstround questionnaire. Three experts did not return the first-round questionnaire and were therefore eliminated from further round. The second round was completed by 26 (26/30: 86.7%) experts. The mean age of the experts was 43.1 years (standard deviation: 7.4 years) in the first round and 42.4 years (standard deviation: 7.4 years) in the second round. The average experience in CHB care was 21.4 years in Round 1 and 20.5 years in Round 2. Geographically, participants from all six regions of Chinese mainland were included. They were from 14 hepatology or infectious diseases units. The demographic and professional characteristics information of the experts is described in Table 1 .
First round
As shown in Table 2 , of the 30 first-round experts, more than 80% gave top-tertile (4-5) ratings to 33 indicators, 70%~80% to 11 indicators, less than 70% to 9 indicators. All indicators had a median of 4 or above except two indicators (S18 and S28). Among the 53 indicators, 42 indicators (79.2%) had a high degree of consensus within the group with IQR of 1 or below. 11 indicators (20.8%) had an IQR of 1.25 or above.
Seven indicators (S15, S16, S22, S24, S35, S42 and S44) were modified based on the experts' comments. For example, S15 and S16 were combined into one indicator "to avoid certain food, such as high-fat, high-cholesterol and spicy foods". New indicators were suggested by 16 of the 30 experts in the first round. Only three new indicators were suggested by more than 10% of the 30 experts and hence included in the second round. One was related to treatment management, one to psychosocial coping, and one to information management (Table 2) . Thus, 55 indicators were included in the second round. Table 3 .
Feasibility test
Of 120 questionnaires sent out to the CHB patients, 112 were returned. The response rate was 93.3%. Six questionnaires were excluded because more than two indicators were missing, Note. Experts rated the importance of each indicator on a five-point scale where 1 = very unimportant and 5 = very important. ▲ items added in the second round.
resulting in the completion rate of 94.6%. The time needed to complete the questionnaire across patients ranged from 6 to 13 minutes and the average completion time was 8.58±1.78 min. 92.5% (98/106) of these patients considered the number of indicators was appropriate. The patients represented a broad range of ages (18-69 years) and the mean age was 37.4 years (standard deviation: 11.3 years). A summary of demographic characteristics of the patients was shown in S1 Table. The scores of the 45 indicators were listed in S2 Table. Discussion
Summary of main findings
Previous studies have sought to identify self-management indicators for other chronic diseases in the purpose of measuring and monitoring the self-management performance of patients and then taking the targeted intervention measures to improve their self-management skills and quality of life. In this context, the present Delphi study was conducted to identify self-management indicators for CHB patients on antiviral therapy in China. Through a two-round Delphi process, 45 indicators under four domains were identified by a group of 30 Chinese experts with experience in CHB practices. As described in detail previously, self-management involved many aspects, such as management of symptoms, psychosocial coping, seeking disease-related information, communication with healthcare professionals and so on [31] . The identified 14 indicators of treatment management referred to medication adherence and ways to improve medication adherence and symptoms. The top two indicators related to medication adherence, such as 'to regulate medication with a doctor's supervision' and 'to take prescribed medication'. This is consistent with the guidelines on CHB therapy which also emphasize the need for optimal adherence, with risk of drug-resistant HBV strains emerging if the virus has a medication vacation [32] . It is reported that a considerable number of CHB patients are likely to need long-term NAs therapy [4] . The experts also rated 'to take a long term medication' as one of the most important indicators. In addition, patients are suggested to pay attention to monitoring the symptoms of CHB and visiting the doctor if symptoms appear.
Contents of daily life management included many aspects. For CHB patients, daily life management referred to lifestyle changes to prevent or minimize symptoms and to reduce liver damage. The most common dietary strategies in the previous literature were avoiding certain foods or taking supplements [33] . In our study the most important indicator identified by experts was to eliminate alcohol from their diet. Other foods to avoid were fat or animal innards, and spicy foods. They were seen as exacerbating symptoms or having negative effects on the liver. Keeping regular life and moderate exercise (e.g., walking) were also beneficial to patients with this disease.
Compared with healthy participants, CHB patients in China frequently faced discrimination in all aspects of life and work, and experienced more psychosocial stress [34] . Psychosocial management was recognized as an important part of self-management for patients with chronic diseases. Considering the negative effects of CHB on psychosocial aspects and longterm therapy to achieve durable virologic suppression, CHB patients are suggested to find ways to deal with these problems. The experts identified 13 indicators of psychosocial coping. Many researchers believe that patients' positive expectations of their treatment favorably influence clinical outcomes. The experts rated the indicator 'to be confident with the treatment effect' as the most important. Other four indicators of the top five included self-regulating negative emotions, such as grief, frustration and depression, maintaining the normal social contacts and finding appropriate support from family or other resources.
The need for information regarding chronic diseases is a fundamental precursor to selfmanagement. Some researchers suggested that successful self-management of chronic conditions required sufficient knowledge of the condition and its treatment [35] . The previous researches showed that some CHB patients reflected on the anxiety, depression and frustration of not understanding the facts of having CHB. The condition was considered more manageable when CHB patients with more knowledge about disease and treatment, such as infection route, signs and symptoms of CHB, the importance of medication adherence, lifestyle changes to reduce liver damage and so on [22] . The identified 8 indicators of information management in this study were thought to help CHB patients to learn more knowledge about the illness. The top five indicators mainly related to consulting health professionals about disease related problems and making good communication with them. In addition, patients are suggested to actively learn knowledge about disease from various resources.
The included indicators were then pilot tested with a group of 106 CHB patients. The response rate and completion rate showed that these indicators were well understandable and accepted by the CHB patients. The mean completion time of the questionnaire indicated that the number of indicators was appropriate.
Strengths and limitations
The strengths of our study were as follows. The quality of the panel experts and their opinions on the given topic is seen as strength of the Delphi technique [36] . In this study, the presence of different geographical contexts (14 hospitals in six regions of China) and the average length of CHB care experience (20 years) suggested that our expert panel represented a broad and experienced group. Furthermore, response rate is important to the validity of the Delphi technique. The response rate of our study was satisfactory, namely 90.9% in the first round and 86.7% in the second round. This was a pleasing result as response rate was a recognised problem in Delphi study. Importantly, this meant that experts had much interest and active participation in this topic. Using electronic means was time-and cost-effective, which made it easier to complete the two-round Delphi process (distribution of questionnaires and reminder emails for completion of questionnaires), and provided easy access to the different geographical experts [37] . It also ensured that a single individual could not dominate the consensus formation and all experts had equal chance to change their opinions in the course of the process. Although providing the experts with the results of previous round may introduce some response bias, the goal of subsequent Delphi round was to challenge the experts whether to change their opinions once they had known the average responses of the panel.
However, the results of this study should be interpreted cautiously due to some limitations. Firstly, although the Delphi technique is a well-accepted method for assessing opinions, it has been criticized because the number and content of questions in the questionnaire is in some extent controlled by the investigators [38] . Even though they had the freedom to make comments on the given indicators, experts were inevitably forced to follow the questions we had proposed in the first round. To accommodate for this limitation we encouraged all experts to suggest new indicators that were relevant to our topic [18] . Three new indicators were suggested by more than 10% of the experts and were ultimately selected into the final set. Considering the panel ratings in the top tertile (4-5) of the three new indicators (92.3%, 84.6% and 88.5%), we did not make the further round to evaluate them. This produced a different number of round used within the final indicators evaluated. The validation of the three new indicators need to be tested in the clinical practice. Secondly, there is no agreement on the meaning of consensus for Delphi studies, and various definitions were used in previous studies. Consensus was achieved based on two selection criteria in our study. However, lack of consensus does not imply that an indicator was invalid, but may suggest that no alternatives exist or that more plausible possibilities exist yet [39] . Lastly, this methodology is relies on the perception of experts, which may influence the implementation success for lacking of actual evidence from real implementation [40] . Future applied research is needed to confirm the validity of these indicators.
Conclusion
To the best of our knowledge, this is the first study to use the Delphi technique to identify a set of 45 self-management indicators for CHB patients on antiviral therapy in China, which can be used for measuring and monitoring the patients' self-management performance. The study represents a starting point for developing a self-management program for CHB patients on antiviral therapy. These indicators will continue to be assessed in the subsequent studies.
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